Hypothesis. Passive, active, and historical suicidality are associated with preference for death over disability.
Introduction
There is significant evidence for an association between disability perception (belief that one is disabled) and suicidality. Psychiatric/behavioral studies have indicated that disability perception could be a factor in suicide attempts [1] and suicide completions [2] . Twenty percent of individuals with disability perception have been reported to have suicidal thoughts [3] . Conversely, suicidal thoughts have been reported to be associated with increased disability perception [4] . After pain, the second most common reason given for requests for assisted suicide is that of disability perception [5] . In the elderly, the passive suicide thought "wish to die" has also been shown to be associated with disability perception [6, 7] . In contrast to this research in the psychiatric/behavioral area, there is limited pain research on the association between suicidality and disability perception. We were only able to find one study where this issue was addressed. Here, 13 patients with chronic pain (PWCP) with depression and suicide ideation were compared with 13 PWCP with depression and 13 PWCP without depression or suicide ideation. The depressed suicide ideation and the depressed no suicide ideation groups had greater levels of pain-related disability perception vs the nondepressed/nonsuicidal group [8] . This limited research indicates that, in PWCP, there may be a relationship between disability perception and suicidality.
Another concept developed in the psychiatric/behavioral literature related to disability perception is that of "preference for death over disability." Here, stroke victims were compared with controls for ranking preference of various health outcomes: 82% of the stroke victims and 69% of the controls ranked preference for death over disability [9] . The preference for death over disability concept has not previously been explored in the pain literature, although disability perception is commonly encountered in PWCP. The psychiatric/behavioral literature indicates that disability perception and preference for death over disability could be associated with suicidality. As such, the relationship between disability perception, preference for death over disability, and suicidality in PWCP should be investigated.
The study described below attempts to explore this relationship through nonpatient/patient response to two items/ questions that have face validity for disability perception (I am disabled) and preference for death over disability (I would rather be dead than disabled). The study described below had the following objectives: 1) to compare the frequency of disability perception between four groups of subjects/patients (community nonpatients without pain [CNPWP] , community patients with pain [CPWP] , patients with acute pain [PWAP] , and PWCP); 2) to determine if there is a significant correlation between disability perception and suicidality in PWAP and PWCP; 3) to compare the frequency affirmation of preference for death over disability between the above four groups; 4) to determine if preference for death over disability is significantly correlated with suicidality in PWAP and PWCP; 5) to develop predictor models for affirmation of preference for death over disability in PWAP and PWCP; and 6) to determine if preference for death over disability predicts suicidality.
The hypotheses of this study were as follows: 1) PWCP will be at significantly greater risk for disability perception and preference for death over disability vs the three other comparison groups and 2) preference for death over disability will be associated with suicidality. To our knowledge, this is the first such study in both the psychiatric/behavior and the pain literature.
Methods

Subjects/Participants
This is a study from a data pool of 600 items/questions previously used to develop the Battery for Health Improvement 2 (BHI 2) that is made up of a subset of items from this data pool [8] . The present study explored the two items from this data pool described in the Introduction. The data pool items had been administered to 777 patients undergoing rehabilitation treatment for pain or a physical injury in 30 states in all geographical regions of the United States. Participants who were recruited by posters or flyers given to them by their health care providers came from a variety of settings: physical therapy, work hardening programs (interdisciplinary programs that focus on employability and return to work through progressive increases in work simulation time periods), chronic pain programs, physician offices, and vocational rehabilitation settings. The patients were from various payor systems (Medicare/Medicaid, private insurance, worker's compensation, and personal injury insurance).
Their nonspecific and specific diagnoses are presented here as a percentage of the total rehabilitation patient group (N = 777) (some patients had more than one diagnosis): low back injury associated pain: 44.4% (N = 345); lower extremity injury associated pain: 25.4% (N = 197); upper extremity injury associated pain: 25.2% (N = 196); headache pain: 12.2% (N = 95); head injury associated pain: 11.2% (N = 87); nonwhiplash cervical sprain associated pain: 8.1% (N = 63); whiplash associated pain: 6.8% (N = 53); carpal tunnel syndrome: 6% (N = 47); thoracic outlet syndrome: 2.2% (N = 17); reflex sympathetic dystrophy: 1.4% (N = 11); and fibromyalgia: 1.4% (N = 11). These nonspecific and specific diagnoses were received from the treating facilities either before referral to the facility or during treatment. We have no information as to what types of physicians assigned these diagnoses. Of these 777 rehabilitation patients, 667 had pain (numerical rating scale [NRS] score greater than zero) and 110 had no pain. Of patients with pain, 341 suffered from chronic pain (PWCP; greater than 90 days duration) (there was an item in the data pool on the duration of pain). The remaining patients (N = 326) had acute pain (PWAP; less than 90 days duration).
A community healthy group (N = 1,329; responding "No" to the item "Do you have a serious medical condition?") and a community nonhealthy group (N = 158; responding "Yes" to the item "Do you have a serious medical condition?") were also administered the 600 data pool items. These subjects were from 16 states in all four geographical areas of the United States. They were recruited by newspaper advertisements and posters; stratified according to race, education, age, and gender; and recruited to match these demographics. No subject was excluded on the basis of past or present medical or psychological diagnoses [8] . Of the community healthy group, 129 had no pain and became the CNPWP group. Of the community nonhealthy group, 108 had pain and became the CPWP group.
Instrumentation
One of the data pool items was a horizontal 10 cm NRS anchored at 0 (no pain or discomfort) and 10 (worst pain or discomfort I can imagine having). Using this scale, and considering all of the pain-affected parts of the body, the subjects were asked to rate both the highest average and the lowest average pain experienced in the last month (two other items). There was also an item on the length of time the pain was present.
The 600 data pool items are not an inventory and contain no scales; therefore, they have no associated reliability and validity data. However, each item had 1-week testretest reliability scores. The two items under investigation had test-retest reliability scores of 0.853 (for preference for death over disability) and 0.725 (for disability perception). Some other data pool items have been reported to be associated with some interesting clinical issues related directly or indirectly to suicidality: hostility/violent ideation [10, 11] , homicide-suicide affirmation [12] , violent ideation against physicians [13] , and suicide risk prediction in PWCP [14] .
Additional variables such as demographics were also collected with the data pool items. For a full list of these and the details of the reliability and validity of the 18 scales of the BHI 2, please refer to the previous publication [12] .
Data Collection Procedures
Participation for all groups was by self-selection; subjects were reimbursed for their participation. Any patient or subject wishing to participate in the data pool collection study was allowed study entrance. The only exclusion criteria were being less than 18 years or over 65 and not being able to read the data pool items. The data pool items were administered in a confidential manner (questionnaires were assigned a random identification [ID] number). No records were kept regarding which ID number a patient or nonpatient was assigned. The data were processed by persons having no contact with, or knowledge of, the respondents. Data were also de-identified of names, dates, telephone numbers, social security numbers, and medical record numbers as per the Health Insurance Portability and Accountability Act requirements. All groups signed an informed consent form advising the subjects/patients of the risks and benefits of participation in completing the data pool items. The consent form indicated that the information would be used for research purposes, one of those being to develop a new questionnaire for medical patients and the other being the type of research presented here. The consent form also indicated that no results or feedback would be given; the information gathered from the data pool items would not influence the course of clinical care of those patients under clinical care. The consent form had been developed by an internal committee at Pearson Assessments whose function was to monitor the process of information gathering into the data pool at the various sites. Before implementation, the consent form was sent out for approval to an external Institutional Review Board (IRB) that approved the consent form. The internal committee also reported on the process of information gathering and consent form implementation to the external IRB. The data pool set was presented for BHI 2 development in a de-identified format and years later also in a de-identified format for further analysis as in this study.
The total number of subjects administered the data pool items was 2,487. Of these, 223 subjects were eliminated from the study for the following reasons: one subject did not sign the informed consent form; 41 subjects had missing age or gender, or had listed contradictory age or genders; and 57 subjects were eliminated because they failed to complete the assigned forms. Finally, while all the subjects were administered the data pool items, some were also administered the MMPI-2 or MCMI-3 tests (assigned at random to alternate test batteries). If the subject had an invalid profile on any of these tests, the subject was eliminated from the data pool. Overall, invalid protocols eliminated 124 additional subjects. This left 2,264 subjects with complete information and valid data pool item set.
Data Analysis
Response groups (affirmation vs non-affirmation) to the two items were established as follows. Each item was scored on a Likert scale format with the responses being strongly disagree, disagree, agree, and strongly agree (assigned scores 1 through 4, respectively). For the analyses described below, the two items were transformed into a dichotomy. Thus, participants were classified as agreeing with the item if they agreed or strongly agreed. In addition, we included six dichotomized suicidality items from the data pool into the steps described below as independent variables: history of wanting to die, wanting to die because of pain, recent frequent suicide ideation, having a suicide plan, a history of suicide attempt, and wanting to die because life is hard. As some of these items appeared on three BHI 2 scales, these scales (function complaints, depression, and borderline) were rescored and re-normed to remove redundant suicide items.
Data were analyzed using SPSS 19.0 software (SPSS Inc., Chicago, IL, USA). Frequency and descriptive statistics were calculated to check all relevant characteristics of the data for each patient group. In many cases, there were too few subjects in specific cells (Asian PWCP, etc.) to allow for meaningful comparisons. Consequently, these groups were collapsed into non-White and White, which made statistical comparisons possible. We then calculated the relative risk for endorsing the two items for the CNPWP group (used as the reference group), CPWP, PWAP, and PWCP. PWAP and PWCP were compared statistically with CNPWP and CPWP for the frequency of endorsement of the two items. Next, we calculated the phi correlation coefficient between the two items (disability perception and preference for death over disability) and the above six suicidality items. Chisquare analyses of the frequency of agreement with preference for death over disability by frequency of agreement with each of the suicide items were then conducted.
Next, we attempted to develop a predictor model for endorsement of preference for death over disability for PWAP and PWCP. Predictor variables for PWAP and PWCP were identified as follows. First, the BHI 2 was scored from the responses of the different groups to the BHI 2 items contained within the data pool in order to be used in the analyses below. All BHI 2 profiles were valid as there were no invalid data pool items (data collection procedure).
Correlation coefficients were used to assess the association between the preference for death over disability item and the six suicide items for PWAP and PWCP.
Multivariate analyses of variance (MANOVAs) were conducted to look for group differences between patients who endorsed preference for death over disability and those who did not for BHI 2 scale items. In cases where the groups being compared had significant demographic differences, multivariate analysis of covariance (MANCOVA) was used to control for any confounding effect. For both the phi correlations and the MANOVA/ MANCOVA, we used a very strict level (P Յ 0.001) to choose variables that were significant. Our rationale for selecting such a restrictive P value was that it would reduce the risk of false positives caused by performing multiple statistical tests. The use of this restrictive P value minimized the risk of committing a type I error and helped ensure that these variables would be significant regardless of the correction method chosen. The items selected in this manner (phi correlations and MANOVA/MANCOVA) were used as independent variables in a stepwise logistic regression model to assess the predictability for endorsement of preference for death over disability. A final logistic regression analysis was then conducted to assess the predictability for endorsement of preference for death over disability using significant BHI 2 scales, significant BHI 2 individual items, and all other significant items from the data pool. The logistic regression analyses were performed separately for PWAP and PWCP.
We were also interested in whether preference for death over disability would enter the models as a significant predictor of the six suicide variables. To explore this question, we ran logistic regression models with preference for death over disability as a potential predictor of each of the six suicide variables. The other five variables were used as predictors along with preference for death over disability. These models were run for both PWAP and PWCP. Table 1 displays the total number and percentage of the totals of the number of subjects/patients who endorsed the preference for death over disability item for CPWP, PWAP, and PWCP. Using CNPWP and CPWP as the reference groups, the relative risk of endorsing the preference for death over disability item is presented. PWAP had the highest relative risk (1.17; 95% confidence interval [CI]: 0.78-1.75) for endorsement of the preference for death over disability item. However, compared statistically (z scores) with the CNPWP and CPWP group, PWAP and PWCP did not endorse the preference for death over disability item more frequently. Table 2 displays the total number and percentage of the totals of the number of subjects/patients who endorsed the disability perception item for CNPWP, CPWP, PWAP, and PWCP. Using CNPWP and CPWP as the reference groups, the relative risk of endorsing the disability perception item is presented. PWCP had the highest relative risk (5.66; 95% CI: 3.18-10.08) for endorsement. Compared statistically (z scores) with the CNPWP and CPWP, PWAP and PWCP were statistically more likely to endorse disability perception. Table 3 presents phi correlations between the preference for death over disability item and six suicide items for PWAP and PWCP. The preference for death over disability item correlated significantly with all suicidality items for both PWAP and PWCP. Significant correlation values ranged from 0.17 to 0.28 for PWAP and from 0.15 to 0.37 for PWCP. Table 4 presents chi-square coefficients for frequency of agreement with preference for death over disability for six suicidality items. For both PWAP and PWCP, the chisquare coefficients were significant at the P Յ 0.01 level or less. Table 5 presents phi correlations between the disability perception item and the suicidality items for PWAP and PWCP. Disability perception correlated significantly with two suicidality items in PWAP (history of wanting to die, wanting to die because of pain) and two suicidality items in PWCP (wanting to die because of pain, wanting to die because life is hard). Significant correlation values ranged from 0.17 to 0.23 for PWAP and from 0.21 to 0.24 for PWCP. Table 6 presents the results of the final logistic regression models for PWAP and PWCP with preference for death over disability affirmation as the dependent variable with significant independent variables as shown. This table was generated according to the steps below that present the results for those steps. A series of chi-square analyses and t-tests were run to determine whether individuals who agreed and disagreed with the preference for death over disability item differed on various demographic characteristics. The results of this analysis indicated that for PWAP, but not for PWCP, individuals who agreed with the preference for death over disability item differed from those who disagreed on level of education.
Results
Multivariate analyses were then conducted to determine preference for death over disability (agree vs disagree with item) differences in scores on the BHI 2 scale items. For PWAP, education was controlled for in this analysis using MANCOVA. The results for PWAP revealed significant differences between the preference for death over disability affirmation groups on a number of dependent variables (see the following paragraph), Wilks' l = 0.893, F(1, 310) = 2.44, P Յ 0.005, multivariate h 2 = 0.11. For PWCP, MANOVA results revealed significant differences between the preference for death over disability affirmation groups on a number of dependent variables (see the following paragraph), Pillai's trace = 0.235, F(1, 325) = 6.67, P < 0.001, multivariate h 2 = 0.235.
The following steps were then performed.
Step 1: For PWAP in the initial phi correlation/MANCOVA analyses, the following variables were statistically significant at the P Յ 0.001 level: BHI 2 scales for Muscular Bracing, Depression, Hostility, Borderline, Chronic Maladjustment, Perseverance, and Family Dysfunction, and the items of disability perception-wanting to die because life is hard, history of wanting to die, and history of suicide attempts.
Step 2: These variables were used as potential predictors in an initial regression model. The significant variables (P < 0.05) from this regression analysis were the Family Dysfunction scale item and the items of history of wanting to die and disability perception.
Step 3: These variables and individual items associated with family dysfunction were added as potential predictors in the final logistic regression analysis. The final model chi-square was significant (c 2 = 38.28, P Յ 0.001) and explained 16.9% of the variance for preference for death over disability according to Nagelkerke R 2 . Significant preference for death over disability predictors were the Family Dysfunction scale (Wald = 24.27, P < 0.001), history of wanting to die (Wald = 7.20, P < 0.005), and disability perception (Wald = 4.08, P < 0.05). The model classified 78.8% of the PWAP correctly, which was only slightly higher than the base rate prediction of 77.3%. Sensitivity of the model was 21.6% and specificity was 95.6% (see Table 6 ).
Step 4: Regression models were run using each of the six suicide items as the outcome variable with preference for death over disability and the other five items as potential predictors. For PWAP, preference for death over disability was not a statistically significant predictor of any of the dichotomized suicide items.
Table 6
Logistic regression results for prior significant independent variables and individual items with preference for death over disability as the dependent variable for patients with acute and chronic pain
Step Step Nagelkerke A similar series of steps was undertaken for PWCP.
Step 1: In the initial phi correlation/MANOVA analyses, the following variables were statistically significant at the P Յ 0.001 level: BHI 2 scales for Somatic Complaints, Muscular Bracing, Anxiety, Depression, Hostility, Borderline, Symptom Dependency, Chronic Maladjustment, Perseverance, Family Dysfunction, Survivor of Violence, and the items of disability perception-having a suicide plan, recent frequent suicide ideation, wanting to die because life is hard, history of wanting to die, and wanting to die because of pain.
Step 2: These variables were used as potential predictors in an initial regression model. The significant variables (P Յ 0.05) were the Borderline and Family Dysfunction scales and the items of disability perception-history of wanting to die and recent frequent suicide ideation.
Step 3: These variables and individual items associated with Borderline and Family Dysfunction were added as potential predictors in the final logistic regression analysis. The final model chi-square was significant (c 2 = 99.0, P Յ 0.001) and explained 40.9% of the variance in the dependent variable according to Nagelkerke R 2 . Significant predictors included the scale variable Borderline (Wald = 46.64, P < 0.001), history of wanting to die (Wald = 10.03, P < 0.005), treated fairly by family (Wald = 6.26, P < 0.05), frequent suicide ideation (Wald = 6.35. P < 0.05), people turn on me when I trust them (Wald = 6.16, P < 0.05), and disability perception (Wald = 4.08, P < 0.05). The model classified 87.7% of the subjects correctly, which was higher than the base rate prediction of 81.5%); in other words, adding predictors increased correct classification of high-and low-risk respondents by 6.2% overall. Sensitivity of the model was 46.0% and specificity was 97.1% (see Table 6 ).
Step 4: Regression models were run using each of the six suicide items as the outcome variable with preference for death over disability and the other five other suicide items as potential predictors. For PWCP, preference for death over disability was a statistically significant predictor of the following dichotomized suicide items: recent suicide ideation (P < 0.05), disability perception (P < 0.05), having a suicide plan (P < 0.05), and history of wanting to die (P < 0.01).
Discussion
We had hypothesized that PWCP would be at greatest risk for preference for death over disability. However, there was no difference in affirmation for preference for death over disability between our comparison groups. Disability perception affirmation, however, was significantly more frequently found in PWAP and PWCP vs the other comparison group. In addition, in both PWAP and PWCP, disability perception predicted preference for death over disability, indicating that the two constructs are strongly associated. Thus, we should have been able to demonstrate a greater frequency of preference for death over disability in PWCP. The answer to this question could be related to the issue of how preference for death over disability develops. Theoretically, the belief in preference for death over disability could exist in a subject before the patient had experienced any perceptions of disability. Conversely, preference for death over disability could develop in someone as a consequence of disability status. If preference for death over disability is present in some individuals before actual disability perception develops, then this would, to some extent, confound a comparison for preference for death over disability between CNPWP vs PWAP and PWCP. This could then be the reason for failure to demonstrate a greater frequency of preference for death over disability in PWCP. Additionally, an unexpected finding was that the preference for death over disability was higher in PWAP vs PWCP. The explanation for this finding could be that preference for death over disability is more frequent following a change in disability status such as would occur in acute pain and before the patient has the opportunity to adjust to disability status such as occurs in chronic pain. Further research is needed to explore changes in the preference for death over disability over time.
Our second hypothesis was that preference for death over disability would be associated with suicidality in PWCP. Here, we demonstrated that preference for death over disability in PWCP significantly correlated with items indicative of passive, active, and historical suicidality. Similarly in PWCP, chi-square coefficients were all statistically significant between preference for death over disability and items representing passive, active, and historical suicidality. Additionally, two suicide items-one representing active suicide ideation (frequent suicide ideation) and one representing passive suicidality (history of wanting to die)-were predictive of preference for death over disability. Finally, three suicidality items representing active suicidality (recent suicide ideation, having a suicide plan) and historical suicidality (history of wanting to die) were predicted by preference for death over disability in PWCP but not in PWAP. These results would then indicate an association between preference for death over disability and suicidality in PWCP. This does not appear to be the case for PWAP. A potential explanation for this finding would be that the perception of disability has not yet developed in this group and, as a consequence, no preference for death over disability has yet developed.
The results of this study are also interesting because they appear to differ from the psychiatric literature on suicidality predictors. For example, unemployment status has been shown to be associated with suicide completions [15] and suicide attempts [1] . Unemployment is also considered to be a suicide risk factor in the American Psychiatric Association Guideline for suicide evaluation [16] . Unemployed individuals have also been shown to be more depressed than the employed [17] , and disability perception is associated with mood disorder [18] . Depression also appears to make a unique contribution to self-reported assessment of disability in PWCP [19] . Yet, in both our PWAP and PWCP models, neither employment status nor depression predicted preference for death over disability affirmation. This would indicate that preference for death over disability may be a unique construct with little relationship to unemployment and depression. Surprisingly, NRS pain scale scores did not predict preference for death over disability affirmation and neither did the "wanting to die because of pain" item in both PWAP and PWCP. This would then indicate that pain is not associated with preference for death over disability.
The Family Dysfunction scale of the BHI 2 and one item from this scale (treated fairly by family) did predict preference for death over disability in PWAP and PWCP, respectively. This finding is indirectly supported by the previous literature in that it has been shown that in PWCP, nondistressed marriages are linked with better functioning [20] .
The Borderline scale of the BHI 2 and one item from this scale (people I trust turned on me) were also predictive of preference for death over disability in PWCP. As this is a new finding that has not been documented in the previous literature, it will require confirmation.
There are a number of potential confounders to this study. First, it is possible that some of the PWCP gave false information about their preference for death over disability and other suicidality items. As noted in the Methods section, we attempted to control for random endorsement by eliminating subjects/patients (N = 124) who had invalid profiles on the MMPI-2 or MCMI-3. However, this may not have eliminated subjects/patients who gave false information specifically relating to these items. As such, this problem could have confounded our results. Second, there is a possibility for self-selection bias for entrance into the data pool. As noted in the Methods section, the 777 rehabilitation patients were recruited from various clinics by posters/flyers, ensuring some random selection. However, this procedure did not preclude self-selection bias in entering/not entering the data pool. Similarly, community patients and nonpatients were also recruited by newspaper advertisements and posters. Thus, this issue could have served as a potential confounder to the results of this study. Finally, although we are certain that three of our groups (CNPWP, PWAP, and PWCP) did not have any subjects/ patients with terminal medical conditions (e.g., cancer), we do not have such information about the CPWP group. Terminal medical conditions can certainly impact on suicidality. As such, our comparisons with this group could have been confounded by this issue.
Is there clinical utility to the results of this study? Our PWCP model to predict preference for death over disability classified 87.7% of the subjects correctly. This was significantly better than the base rate predictions of 81.5%. Our PWAP model, however, was only slightly better than the base rate prediction. Therefore, only the PWCP model could have potential clinical utility for identifying PWCP at risk for preference for death over disability. This model could be used as follows. Any PWCP who considers himself/herself disabled could be asked as to how he/she feels about his/her disability status. Any response indicating a preference for death over disability should then trigger questions related to passive, active, and historical suicidality or a request for a behavioral examination.
Conclusion
Affirmation of preference for death over disability is associated with both passive and active suicide ideation in both PWAP and PWCP. PWCP who consider themselves disabled should be evaluated for preference for death over disability and, if indicated, suicidality.
